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(54) MANUFACTURING DEVICE FOR AIR BAG DOOR SKIN MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely form an expected rupture 
groove 3 ruptured when an air bag is operated on the back face of an air 
bag door skin material 15. 

SOLUTION: A first sensor section 21 is arranged near an ultrasonic horn 
blade 20a for forming the expected rupture groove 3, and a second 
sensor section 22 facing the first sensor section 21 and sensing the 
approach of the first sensor section 21 is arranged on a skin material 
base 16 across the skin material 15. The approach position of the blade 
20a to the skin material 15 is detected by both sensor sections 21, 22 
near the blade 20a, thereby the precision of the position control of the 
blade 20a is increased, and the expected rupture groove 3 is prevented 
from becoming shallower or deeper than the expected depth. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
- damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In order to consider as the air bag door which opens a part of sheet-like epidermis material which 
consists of thermoplastics at the time of air bag actuation The epidermis material base which is the 
manufacturing installation of the air bag door epidermis material which forms in the rear face of this epidermis 
material the fracture schedule slot made to fracture at the time of air bag actuation, and sets the above- 
mentioned epidermis material, The tool post equipped with the cutter which forms the above-mentioned fracture 
schedule slot, and the driving gear which makes the above-mentioned tool post move toward the epidermis 
material of the above-mentioned epidermis material base, The 1 st sensor section prepared so that it might move 
united with this cutter near the cutting edge of the above-mentioned cutter, It consists of the 2nd sensor 
section which is prepared in the above-mentioned epidermis material base, and counters the above-mentioned 
1st sensor section in between in the above-mentioned epidermis material. A sensor means of a non-contact 
type by which both this sensors section responds through the above-mentioned epidermis material, and the 
output from either of both this sensors section changes according to the approach distance of both this sensors 
section, A location detection means to detect the location of the 1 st sensor section based on the output of the 
above-mentioned sensor means, The manufacturing installation of the air bag door epidermis material 
characterized by having the control means which controls actuation of the above-mentioned driving gear to stop 
in the location where the above-mentioned cutter was suitable for forming the above-mentioned fracture 
schedule slot based on the location of the above-mentioned 1 st sensor section detected by the above- 
mentioned location detection means. 

[Claim 2] The manufacturing installation of the air bag door epidermis material characterized by equipping the 
above-mentioned cutter with an ultrasonic horn cutting edge in the manufacturing installation of the air bag door 
epidermis material indicated by claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing installation of air bag door epidermis material. 
[0002] 

[Description of the Prior Art] The air bag which takes care of crew at the time of a car collision is included in 
the steering wheel section etc. in the instrument panel, the door, and the sheet bag, and the air bag door to 
which a part of those sheet-like epidermis material, such as a wrap instrument panel and a door trim, opens this 
air bag at the time of air bag actuation is constituted. That is, form the fracture schedule slot in the rear-face 
side of the boundary of the body section of sheet-like epidermis material, and the part (part corresponding to an 
air bag) which constitutes an air bag door, the fracture schedule slot is made to fracture by the pressure at the 
time of air bag actuation, and the air bag door concerned is opened. 

[0003] It is related with the equipment which forms such a fracture schedule slot. To JP,4-151345,A A fracture 
schedule slot is formed [ attaching the heating cutting edge of the configuration corresponding to the above- 
mentioned boundary line in tool post, ] by dropping this and pressing a heating cutting edge to the epidermis 
material on susceptor. Carrying out a downward halt of the heating cutting edge in the location suitable for 
formation of a fracture schedule slot is indicated by by preparing a projection in the outside of the epidermis 
material in susceptor, and applying the stopper by the side of tool post to this. Moreover, forming a fracture 
schedule slot using an ultrasonic horn is indicated by JP,9-2189,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with a means regulate the downward edge of the cutter 
which forms a fracture schedule slot with the stopper like ****, since the distance of the stopper of the 
perimeter and a cutter becomes far when sheet-like epidermis material is large, it becomes difficult to form with 
a precision sufficient in the depth which becomes easy to produce an error in the downward location of a cutter 
under the effect of bending of tool post, distortion, etc., and plans a fracture schedule slot. That is, an air bag 
door does not open smoothly at the time of air bag actuation, or there is a possibility that a fracture schedule 
slot may become shallow, a fracture schedule slot may become deep too much, and epidermis material may 
fracture. When positioning of the downward edge of a cutter is asked for a high precision so that it may say that 
the thickness of epidermis material is about 1.0-1 .5mm, and must set the fracture schedule depth of flute to 
about 0.5mm especially, it is easy to produce such a problem. 

[0005] Then, as this invention can position the cutter when forming such a fracture schedule slot in a high 

precision, it solves the above-mentioned problem. 

[0006] 

[Means for Solving the Problem] This invention uses the sensor means of a non-contact type for positioning of 
the above-mentioned cutter, and is aiming at solution of the above-mentioned technical problem. 
[0007] Namely, in order to make this invention into the air bag door which opens a part of sheet-like epidermis 
material which consists of thermoplastics at the time of air bag actuation The epidermis material base which is 
the manufacturing installation of the air bag door epidermis material which forms in the rear face of this 
epidermis material the fracture schedule slot made to fracture at the time of air bag actuation, and sets the 
above-mentioned epidermis material, The tool post equipped with the cutter which forms the above-mentioned 
fracture schedule slot, and the driving gear which makes the above-mentioned tool post move toward the 
epidermis material of the above-mentioned epidermis material base, The 1 st sensor section prepared so that it 
might move united with this cutter near the cutting edge of the above-mentioned cutter, It consists of the 2nd 
sensor section which is prepared in the above-mentioned epidermis material base, and counters the above- 
mentioned 1st sensor section in between in the above-mentioned epidermis material. A sensor means of a non- 
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contact type by which both this sensors section responds through the above-mentioned epidermis material, and 
the output from either of both this sensors section changes according to the approach distance of both this 
sensors section, A location detection means to detect the location of the 1 st sensor section based on the 
output of the above-mentioned sensor means, It is characterized by having the control means which controls 
actuation of the above-mentioned driving gear to stop in the location where the above-mentioned cutter was 
suitable for forming the above-mentioned fracture schedule slot based on the location of the above-mentioned 
1st sensor section detected by the above-mentioned location detection means. 

[0008] The sensor means which consists of the 1st sensor section and the 2nd sensor section in this invention 
is a non-contact type. Since it is the configuration that both this sensors section counters epidermis material in 
between, it is not necessary to separate both this sensors section from the formation location of a fracture 
schedule slot in the distance, that is, it can arrange near the formation location of a fracture schedule slot (the 
above-mentioned cutter itself — or the near location of the cutter in the above-mentioned tool post). 
[0009] Then, without being influenced by bending of tool post and distortion since the relative physical 
relationship of this cutting edge and epidermis material is [ / near the cutting edge of a cutter ] detectable with 
the above-mentioned sensor means, the location detection with a high precision is attained, and when forming 
correctly in the depth which plans a fracture schedule slot, it becomes advantageous. And since it is not 
necessary to form a stopper in the perimeter of epidermis material like a Prior art, tool post can be made to be 
able to respond to epidermis material, and it is not necessary to make it large-sized, therefore a driving gear can 
also make the burden light. 

[0010] With the sensor means of the above-mentioned non-contact type, the high frequency form proximity 
switch which uses the piece of a metal as for example, the 1st sensor section, is made to generate a high- 
frequency field by energization to this coil using the coil which the high frequency current energizes as the 2nd 
sensor section, measures the impedance of the coil which changes with electromagnetic-induction operations 
according to the distance of both the sensors section, and detects the distance of both the sensors section is 
employable here. The 1st sensor section side is used as a coil, and it is good also considering the 2nd sensor 
section side as a piece of a metal. Moreover, as a piece of a metal, various things, such as iron, aluminum, 
copper, and stainless steel, are employable. In that case, since the output characteristics of an impedance differ 
according to the quality of the material of the piece of a metal, in consideration of this point, what is necessary 
is just made to perform the detection concerned. Or other proximity switches, such as a capacity form proximity 
switch and a magnetic form proximity switch, may be adopted. 

[001 1] It is desirable to use an ultrasonic horn cutting edge as the above-mentioned cutter. That is, although the 
output characteristics change with temperature somewhat with the electromagnetism sensor means like ****, if 
it is an ultrasonic horn cutting edge, since the cutting edge itself is not heated, there is little generation of heat 
at the time of fracture schedule slot formation, and it is for substantial effect not to come out to detection 
precision. Moreover, that there is little generation of heat at the time of fracture schedule slot shaping also has 
few temperature rises of epidermis material, therefore since the time amount which the cooling takes becomes 
short compared with the conventional heating cutting edge, it becomes advantageous to improvement in 
productivity. 
[0012] 

[Effect of the Invention] According to this invention, the 1st sensor section is arranged as mentioned above near 
the cutting edge which forms a fracture schedule slot. Arrange the 2nd sensor section which counters epidermis 
material with the 1st sensor section in between on an epidermis material base, and the sensor means of a non- 
contact type is constituted. Since both this sensors section detected the approach location to the epidermis 
material of a cutting edge [ near the cutting edge ], it becomes easy to raise the positioning accuracy of a 
cutting edge, and it can form with a sufficient precision in the depth which plans a fracture schedule slot. 
[0013] Moreover, while according to invention which used the ultrasonic horn cutting edge as a cutter becoming 
advantageous when it can avoid doing heat damage to the above-mentioned noncontact type sensor means and 
the above-mentioned detection precision is raised, the cooldown delay of epidermis material becomes short and 
becomes advantageous to improvement in productivity. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0015] Drawin g 1 shows the instrument panel 1 of a car (automobile), is made to correspond to the passenger 
seat of a car, and the air bag door 2 is formed in the instrument panel 1. In this drawing, the boundary of the air 
bag door 2 and the body section of an instrument panel is expressed with the broken line and the alternate long 
and short dash line because there is no break in the boundary and the fracture schedule slot 3 for the air bag 
door 2 is formed in the rear face of instrument-panel epidermis. When the air bag (illustration abbreviation) 
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contained inside the air bag door 2 operates, the air bag door 2 will open up focusing on the hinge region 4 which 
an instrument panel 1 fractures in the fracture schedule slot 3, and is shown in this drawing with an alternate 
long and short dash line, and an air bag will bulge toward a passenger seat. 

[0016] As shown in drawing 2 , an instrument panel 1 is the thing of 3 layer structures by which the form layer 6 
by urethane foam etc. was formed among the cores 7 and 9 which consist of epidermis 5, olefin system 
thermoplastics, etc. by the polyvinyl chloride fabricated by powder slush molding etc., thermoplastic elastomer 
olefin, thermoplastic elastomer urethane, etc. Core 9 with the another body core 7 of an instrument panel 1 is 
formed in the part of the air bag door 2, fitting of the core 9 of the part of this door 2 is carried out to the body 
core 7, and it is held by the stop section 10. It is stuck on the front-face side of the fitting section of the body 
core 7 and a core 9 so that a seal tape 1 1 may straddle both. 

[0017] The fracture schedule slots (tee aryne) 3 and 13 are formed in the boundary part of the body section of 
an instrument panel 1 , and the air bag door 2 at each of the rear face of epidermis 5, and the rear face of a core 
9. Moreover, from the periphery section of the fracture schedule slot 13 of the rear face of a core 9, the air bag 
(illustration abbreviation) is held for the receipt cylinder 14 in a projection and this receipt cylinder 14 toward the 
interior of an instrument panel 1 . 

[0018] The cross-section configuration is a letter of the abbreviation for V characters so that the fracture 
schedule slot 3 of the rear face of epidermis 5 may be expanded to drawing 3 and it may be shown. Hereafter, 
the equipment and the approach of forming this fracture schedule slot 3 are explained based on drawing 4 and 
drawing 5 . 

[0019] In drawing 4 , epidermis material for 15 to form epidermis 5 and 16 are epidermis material bases which set 
the epidermis material 15. Many vacuum suction holes (illustration abbreviation) carry out opening to the top 
face of the epidermis material base 16, and the epidermis material 15 is held on the top face of the epidermis 
material base 16 by vacuum suction. Tool post 17 is established in that upper part free [ rise and fall ] by 
cylinder equipment (driving gear) 19 so that this epidermis material base 16 may be countered. It is arranged and 
is attached in tool post 17 so that two or more cutters 20 for forming the above-mentioned fracture slot 3 may 
correspond to a tee aryne. 

[0020] As shown in drawing 5 , a cutter 20 is equipped with ultrasonic horn cutting-edge 20a which forms the 
fracture schedule slot 3 by supersonic vibration, and the 1st sensor section 21 which becomes the near location 
of this cutting-edge 20a from the piece of a metal is formed. In the epidermis material base 16, as the head side 
becomes flat-tapped with the top face of the epidermis material base 16, the 2nd sensor section 22 is 
embedded, so that the 1st sensor section 21 may be countered. This 2nd sensor section 22 is equipped with the 
coil for generating a high-frequency field, it sympathizes with approach of the 1st sensor section 21, and an 
output changes according to that approach distance. That is, if the 1st sensor section 21 is approached at the 
2nd sensor section 22, according to that approach distance, an eddy current will be produced by electromagnetic 
induction, and the output of the 2nd sensor section 22 will change with these eddy currents. This 1st sensor 
section 21 and the 2nd sensor section 22 constitute the noncontact type sensor means. 
[0021] The oscillation machine 23 for giving supersonic vibration is connected to the cutter 20. A location 
detection means 24 to detect the approach location of the 1st sensor section 21 based on the output is 
connected to the 2nd sensor section 22, and the detecting signal is outputted to the control means 25 of 
cylinder equipment 1 9. 

[0022] A control means 25 is what controls actuation of cylinder equipment 19. Cylinder equipment 19 is driven 
so that a cutter 20 may descend that the fracture schedule slot 3 should be formed. When the 1 st sensor 
section 21 approaches a predetermined location based on the detecting signal (output change) of the location 
detection means 24, output a stop signal to the mechanical component of cylinder equipment 19, and the 
location suitable for forming the fracture schedule slot 3 is made to suspend a cutter 21. After the fracture 
schedule slot 3 is formed, cylinder equipment 19 is driven so that a cutter 20 may go up. The output of the stop 
signal from a control means 25 to the mechanical component of cylinder equipment 19 is performed by 
foreseeing response delay until a cutter 20 stops from the output of this signal. 

[0023] Therefore, in formation of the above-mentioned fracture schedule slot 3, first, the epidermis material 15 
is held by vacuum suction on the epidermis material base 16 so that the rear face may turn up, cylinder 
equipment 19 is driven in the condition, and a cutter 20 is dropped. At this time, the supersonic vibration 
according [ a cutter 20 ] to the oscillation machine 23 is acting. When the 1st sensor section 21 approaches to a 
predetermined location to the 2nd sensor section 22, a control means 25 detects that based on the output of 
the location detection means 24, and a stop signal is outputted to the mechanical component of cylinder 
equipment 19. Thereby, actuation of cylinder equipment 19 stops and a cutter 20 is positioned in the location 
suitable for forming the fracture schedule slot 3 where the edge of a blade sank into the epidermis material 15 
for a while. 
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[0024] By supersonic vibration, the part where the edge of a blade of the rear face of the epidermis material 1 5 
hit is fused locally, and can do the fracture schedule slot 3. After an appropriate time, by the control means 25, 
cylinder equipment 1 9 is driven and a cutter 20 is raised. After the part of the fracture schedule slot 3 of the 
epidermis material 15 cools, this epidermis material 15 is removed from the epidermis material base 16, and the 
epidermis material 15 which should be processed into a degree is set. 

[0025] As mentioned above, since the 1st sensor section 21 and the 2nd sensor section 22 are arranged near 
the formation location of the fracture schedule slot of the epidermis material 15 and the location of the 1st 
sensor section 21 is detected, the location of this 1st sensor section 21 and the location of a cutter 20 will 
correspond due to one to one. Therefore, a substantial error is lost to detection of the location of a cutter 20, 
and it can form in the rear face of the epidermis material 15 correctly in the depth which plans the fracture 
schedule slot 3. 

[0026] Moreover, since the ultrasonic horn cutting edge was used, there is little generation of heat when forming 
the fracture schedule slot 3, and substantial effect does not appear in the above-mentioned location detection 
precision. Then, there are also few temperature rises of the epidermis material 1 5 when fabricating the fracture 
schedule slot 3, and since the part of the fracture schedule slot 3 cools for a short time, the epidermis material 
15 becomes advantageous when shortening the cycle time in the case of adopting a line production system. 
[0027] In addition, although the above-mentioned operation gestalt is an example which forms an air bag door in 
an instrument panel, this invention can be carried out as well as the above-mentioned operation gestalt when 
forming an air bag door in other sheet-like epidermis material, such as a door trim. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing some instrument panels of a car. 
[Drawing 2 ] The A-A line sectional view of drawing 1 . 

[Drawing 3] The expanded sectional view for a fracture schedule slot of epidermis material. 

[Drawing 4] The perspective view showing a part of manufacturing installation of air bag door epidermis material. 
[Drawing 5] The block diagram of the manufacturing installation of air bag door epidermis material. 
[Description of Notations] 

1 Instrument Panel 

2 Air Bag Door 

3 Fracture Schedule Slot 

4 Door Hinge Section 

5 Epidermis 

6 Form Layer 

7 Nine Core 

14 Air Bag Receipt Cylinder 

1 5 Epidermis Material 

16 Epidermis Material Base 

1 7 Tool Post 

19 Cylinder Equipment (Driving Gear) 

20 Cutter 

20a Cutting edge (ultrasonic horn cutting edge) 

21 1st Sensor Section 

22 2nd Sensor Section 

23 Oscillation Machine 

24 Location Detection Means 

25 Control Means 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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